Hepatocytes in the afferent (periportal) and efferent (perivenous) acinar zones have different morphological and biochemical characteristics [I] . Periportal hepatocytes have a greater capacity for gluconeogenesis and urea synthesis, and a lower capacity for lipogenesis and glutamine formation compared to perivenous hepatocytes [I] . The pathways of detoxification such as monooxygenation and sulphation are also thought to be heterogeneously distributed across the hepatic acinus. Cytochrome P-450s have been localised to either the periportal or perivenous zone depending on the class of substrate [I] . The UDP-glucuronosyltransferases (UGTs) are microsomal enzymes and catalyse the conjugation of the sugar acid moiety of glucuronic acid with many endogenous and exogenous compounds.GIucuronidation takes place in a variety of tissues but predominantly the liver. Human UGT activity towards 4-methylumbelliferone is mainly located in the perivenous zone of the liver acinus [2] . There is little information on the acinar zonation of different UGT isoforms. We therefore determined the activity of UGT isoenzymes towards bilirubin and 1 -naphthol substrates in hepatocytes isolated from the periportal and perivenous zones of male and female rats. Hepatocytes were isolated from either the periportal or perivenoous zones of the liver by the digitonin-collagenase perfusion technique with minor modifications [3] . Microsomal fractions were then prepared by homogenising cells in 250mM sucrose/SmM Hepes and centrifuging at 8000 g for 20s The supernatents were removed and centrifuged at 105,000 g for 30minutes.
The pellet was resuspended in 250 mM sucrose / 5mM Hepes (pH 7.4) and stored at -7O' C until assay. UGT activity towards I-naphthol and bilirubin was determined as described previously [4.5] . Standard methods [6] were used for the assay in periportal and perivenous cell pellets of alanine aminotransferase (EC 2.6. I ,2), lactate dehydrogenase (EC 1. I . I .27) and glutamate dehydrogenase (EC I .4. I ,2), Protein was determined by the Lowry method [7] . The degree of enrichment of periportal and perivenous hepatocytes can be demonstrated by differences in the activities of marker enzymes (Table I ). In agreement with previous studies [1,3] using the digitoninicollagenase perfusion technique, hepatocytes from the periportal zone had a higher activity of alanine aminotransferase and lactate dehydrogenase and a lower activity of glutamate dehydrogenase (Table I) . This was true irrespective of whether the cells were from male or female rats. The I-naphthol and bilirubin UGT activities were measured in microsomes prepared from isolated periportal and perivenous hepatocytes. 1 -naphthol UGT activity was significantly higher in perivenous hepatocytes isolated from male and female rats (Table 2) . Bilirubin UGT activity was also higher in perivenous hepatocytes compared with periportal cells isolated from both male and female rats, although in the case of female rats, this was not quite statistically significant ( Table 2 . UDP-glucuronosyltransferase activity towards I-naphthol and bilirubin was determined in microsomes prepared from periportal and perivenous hepatocytes isolated from male and female rat livers.
Results are expressed as nmol per min per mg protein. Statistical differences are shown by *P<O.OS.
In the present study we examined the distribution of I-naphthol and bilirubin UGTs in isolated periportal and perivenous hepatocytes. Previous studies on glucuronidation have produced contrasting results. It was previously shown that umbelliferone is glucuronidated mainly in perivenous regions of microdissected human liver sections [ 2 ] h rat liver, as determined by conjugate formation by perfused liver preparations. glucuronidation of paracetamol [8] takes place in the periportal zone, whilst 7-hydroxycoumarin glucuronidation at low substrate concentrations predominates in the perivenous zone and at higher concentrations shows no obvious zonation [9] .ln isolated hepatocytes prepared following the use of zone-specific destruction, glucuronidation of p-nitrophenol was predominantly seen in perivenous hepatocytes [ 101.0ur analysis. with bilirubin (metabolised predominantly by the UGTl * I gene product) and I-naphthol (metabolised by the UGTl'6 gene product) as substrates suggests a perivenous predominance (which is not sex-specific) for these activities arising from the UGTl family.The finding that perivenous hepatocytes have a higher capacity to produce bilirubin and 1 -naphthol glucuronide is consistent with their expected detoxification function m vlvo [I] .
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